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Description 

This invention relates to homocyclic derivatives and more particularly it relates to tetralin derivatives 
and related compounds which are active as antagonists at the opiate receptor in warm-blooded animals. 
5 Shelver and Burger, J. Pharm. Sci., 1963, 52, 250, have described the synthesis of various tetralin 
derivatives as potential analgesic agents. The following compounds were described, amongst others:— 
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N(CH 3 ) 2 
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in which R stands for a methyl or ethyl radical. The former compound, as well as others, was screened 
pharmacologically, but it did not exhibit analgesic properties in mice at doses up to 200 mg 7kg., it gaye no 
indication of central nervous system depression or excitation, and it did not produce hypoglycaemia three 
hours after oral administration of 100 mgAg. to 18-hour fasted guinea pigs. 

Shaw and Tumbull, European J. Pharmacol., 1978, 49, 313, have described various enkephalin 
analogues which are opiate receptor agonists, including the following compound:— 

CO-D-Ala-Qly-Phe-Leu-OCH 3 II 

(In this specification the standard abbreviations for amino acids are used, as discussed in more detail 

below). , , 

Deeks, Crooks and Waigh, J. Pharm. Pharmacol., 1979, 37S, 62P, have descnbed the synthesis and 
testing of the following enkephalin derivatives: — 

NH 2 

CO-Gly-Gly-Phe-Leu-OCHg '" 





40 



in which R stands for hydrogen or a hydroxy radical, and n stands for 1 or 2. The compounds were found to 
be opiate receptor agonists having slightly greater opioid activity in the guinea pig ileum test than 
morphine or [MetJ-enkephalin, but much lower activity than the latter compound in the mouse vas deferens 
test. 

In United Kingdom patent specification No. 1.601,754 (published 4 Nov 81), and in the corresponding 
Belgian patent specification No. 867.121 (published 16 Nov 78), there are described inter alia the following 
compounds: — 



45 



so 




NHZ 

CO-D-Ala-Qly-MePhe-Met(0)-ol IV 



in which Z stands for hydrogen or a cyclobutyl methyl radical (see TaWe 2 in said specifications). The 
cZpounds^e stated to exhibit analgesic activity as indicated by their ^ 

rat brains, as indicated by the method of Pert and Snyder, Mol. Pharmacol., 1974. 10, 868 jnd by ther 
SB activity in the tail flick test in mice. They also exhibit central nervous system activity, as indicated by their 
abUi^to inhibi? spontaneous motor activity in mice, and they exhibit a stimulant effect on the secretion of 
growth hormone and prolactin as indicated in standard tests. .. . . QC . 

it is now generally recognised that in warm-blooded animals there are at least two distinct ^pe of 
ooiate receptor, i.e. the u-receptor and the 6-receptor (see Robson 8i Kosterlrtz, Proc. R. Soc. London (b), 

60 ?979 20?425 Goodman et al., Proc. Natl. Acad. Sci. U.SA, 1980, 77, 6239. and Simon Trends in 
Pharmacol ScU 1981,2, 155). The compounds of the present invention are opiate receptor antagomste in 
contralto the opiate eceptor agonists mentioned above. Moreover, most of the compounds of the 
?nvenSn Tm Selective 5-receptor antagonists, in contrast to the known opiate antagon.sts. for example 
naloxone, which are selective u-receptor antagonists. ... . milla . 

65 According to the invention there are provided homocyclic derivatives of the formula.— 
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S stands for hydrogen, an alkyl, alkenyl, halogenoalkenyl or alkynyl radical of not more than 6 carbon 
Lms??cycloXlmethYl radical in which the cycloalkyl radical contains not more than 6 carbon atoms, or 
a Dhenvlalkyl radical in which the alkyl radical contains not more than 6 carbon atoms; 
5^ wh"ch may be 5ne same as or different from R\ stands for an alkyl, alkenyl, halogenoalkenyl or alkynyl 
radS of Jot more than 6 carbon atoms, a cycloalkylmethyl radical in which the cydoalky radical contams 
not more than 6 carbon atoms, or a furylmethyl radical; or R' and R are joined to form, together w,th the 
is adjacent nitrogen atom, a nitrogen-containing heterocyclic radical of 5 or 6 ring atoms, 

r 3 is a substituent at ring position (a) or (b), and it stands for a hydroxy radical, a .alkoxy rad.cal of not 
more than 3 carbon atoms, or an alkanoyloxy radical of not more than 6 carbon atoms; 
Stands for an alkoxy, cyanoalkoxy or alkenyloxy radical of not more than 6 carbon atoms, orforanam.no 
acid residue or peptide residue of the formula:— 
20 _NH-A...(B...D...)...COR 5 VI 

eontainina one or more amino acid residues or a-aza-amino-acid residues linked by conventional peptide 
SdS stands for a hydroxy radical, an alkoxy or alkenyloxy rad.cal of not more 
25 than 6 carbon atoms, or an amino radical (— NH 2 ); 

Snyw2erSn, 1 w 2 he 0 n fV stands for hydrogen, n stands for 2, R a stands for an alkyUlkenyl halogenoalkenyl 
T radical or not more than 4 carbon atoms, or a cyclopropylmethyl, ^'obujlmethyl I or 
fWlmethyl radical. R 3 stands for a hydroxy radical substituted on ring position (b), and R* stands for an 
30 alkoxy radical of not more than 4 carbon atoms; 

8 ^fwTbe^ 

least one asymmetric carbon atom. It is to be understood, therefore, that the compounds of this invention 
nc?^ 

35 described hereinafter. It is a matter of common general knowledge how to resolve ' * «^mate .nto .to 
optically-active isomers, and the opiate antagonist propert.es of said .somers can be determ.ned by the 

^R^aTfor JSe. stand for hydrogen, or an alkyl, alkenyl, chloroalkenyl or alkynyl radical of not 
more thin A carbon atoms, for example an n-propyl, allyl, 2-chloroallyl or propargyl rad.cal, or a 
40 ScfopropylmeSl or cyclobutylmethyl radical, or a phenylalky. radical in which the alky. rad.cal contams 
not more than 3 carbon atoms, for example 2-phenylethyl radical. 

R 2 may, for example, stand for an alkyl, alkenyl, chloroalkenyl or a kynyl rad.cal of no ' more than ,4 
carbon atoms, for example an n-propyl, allyl, 2-chloroallyl or propargyl rad.cal, or a cyclopropylmethyl, 

'"SSffl.V a^CltSned to form, together with the adjacent nitrogen atom, a saturated 
nitroganSS heterocyclic radical of 5 or 6 ring atoms, for example a pyrrolid.no or pipendino 

^"tfmav for example, stand for a hydroxy, methoxy, acetoxy, isobutyryloxy or pivaloyloxy radical. 

5* may! for Se s'and for an alkoxy, cyanoalkoxy or alkenyloxy radica. of not more than 4cart,on 
atoms, for example a methoxy, ethoxy, cyanomethoxy or allyloxy radical. ^ST^^SS^Sl 
an amino acid residue or peptide group as aforesaid. It is to be understood that in this specjcatton the 
abbreviations used for amino-acids are standard abbreviations used in the pept.de art (see Pure ,and 
ADoMed [Chemistry. 1974,40, 317-331, and Neuropeptides, 1981, 1. 231-235). An a-aza-am.no-ac.d .sone 

55 aza-amino-acid is derived from that for the corresponding ammo ac.d by a iddmg^ he prefi ^ ^ • 

axample, Azala stands for a-aza-alanine. Azgly stands for a-aza-glyc.ne, and so on. When the 'Conf.gurat.on 
of a particular amino acid (excluding glycine an the a-aza-amino-ac.ds) .s not designated, . : » to be 
underetood that that amino acid has the natural L configuration. R may, for example,^ stan d foanamino 
acid or peptide residue of the formula VI containing one to four amino acid residues or ^a-ammo ac.d 

so residues selected from Gly, Azgly, Phe. D-Phe. Leu, Met, D-Met, Ala, D-Ala. Azala, Arg, Pro, D-Pro, D-Ser and 
Sar, which are linked by peptide linkages. Specific values for R are, for example: 
-Phe-OMe 

-Gly-Gly-Phe-Leu-OH 
-Gly-Gly-Phe-Met-OH 
55 A preferred value for n is 2. 
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The compounds of the invention in which R 1 does not stand for hydrogen, i.e. the tertiary amino 
derivatives, are preferred over those in which R 1 does stand for hydrogen. Even more preferred 
compounds are those wherein R 1 stands for an alkyl or alkenyl radical of not more than 4 carbon atoms, for 
example an n-propyl or allyl radical, or a cyclopropylmethyl radical, and R stands for an alkenyl radical of 
s not more than 4 carbon atoms, for example an allyl radical, or a 2-furylmethyl radical. 

Particularly preferred compounds of the invention are: ... . 

methyl 2-/V^V-diallylamino-6-hydroxy-1,2^,4-tetrahydronaphthalene-2-carboxylate (i.e. in the racemic 

form) and the (+)-isomer thereof; 

methyl 2-(/V-allyl-yV-n-propyl)amino-6-hydroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate; 

to memyl2-(/V-2-furylmethyl-/V-n-propyl)am^^ 

methyl 2-(/^allyl-/V<yclopropylmemyl)amino-6-hydroxy-U,3,4-tetrahydronaphthalene-2-carboxylate; 

and pharmaceutically-acceptable salts thereof. . 

The salts of the invention may. in the case where the compound of the formula V is sufficient^ basic, 
be pharmaceutically-acceptable acid-addition salts or, in the case where the said compound is sufficiently 

is acidic, pharmaceutically-acceptable base-addition salts. The said acid-addition salts are derived from an 
inorganic or organic acid which affords a pharmaceutically-acceptable anion, for example hydrochloric, 
phosphoric, acetic, citric or trifluoroacetic acid. The said base-addition salts are derived from a base which 
affords a pharmaceutically-acceptable cation, for example ammonia, /V-methyl-D-glucosamine or arginme. 
According to a further feature of the invention there is provided a process for the manufacture of the 

20 compounds of the formula V, wherein R\ R a , R 3 , R 4 and n have the meanings stated above except that R 
does not'stand for a furylmethyl radical, and pharmaceutically-acceptable salts thereof, which compnses 
reacting a compound of the formula QNH 2 , wherein Q stands for a group of the formula:— 



25 

VII 




30 

wherein R 3 , R* and n have the meanings stated above, with a compound of the formula R«Z, wherein R 8 
stands for an alkyl, alkenyl, halogenoalkenyl or alkynyl radical of not more than 6 carbon atoms, a 
cycloalkylmethyl radical in which the cycloalkyl radical contains not more than 6 carbon atoms, or a 

35 phenylalkyl radical in which the alkyl radical contains not more than 6 carbon atoms, and Z stands for a 
halogen atom, in the presence of an acid-binding agent. 

It will be appreciated by those skilled in the art that the above-mentioned process can be used to 
oreDare /V-monosubstituted and /VW-disubstituted derivatives, depending upon the conditions used, and in 
the /V/V-disubstituted derivatives the R 6 substituents'can be the same or different (in the latter case the 

40 mon'osubstituted derivative is prepared using one R«Z reactant, and the disubstituted denyative is obtained 
from that, using a R 8 Z reactant in which the R 6 radical is different). It is pointed out that In the case of the N- 
molsubstitutid derivatives of the invention. He. where R 1 in the formula V stands for hydrogen .inter aha 
R* is restrictively defined (see the above definition of the compounds of the invention). It will be 
appreciated by those skilled in the art that this affects the definition of R 8 , depending upon whether N- 

45 monosubstituted or /V,/V-disubstituted derivatives are to be produced by the above-mentioned process. 
r 8 may, for example, stand for an n-propyl, allyl, 2-chloroallyl, propargyl, cyclopropylmethyl or 2- 
Dhenylethyl radical. Z may, for example stand for a chlorine or bromine atom. A suitable acid-binding agent 
is, for example, an alkali metal bicarbonate, for example sodium bicarbonate. The process is conveniently 
carried out in a suitable organic solvent, for example an alkanol of not more than 3 carbon atoms for 

so example methanol or ethanol, and it may be accelerated or completed by the application of heat, for. 
example it may be carried out under reflux. 

According to a further feature of the invention there is provided a process for the manufacture of 
compounds of the formula:— 



55 
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R 7 

Q-N 7 VIII 

\ 

CH a R 8 



wherein Q has the meaning stated above, R 7 stands for hydrogen or the group — CH 2 R 8 , wherein R stands 
for an alkyl radical of not more than 5 carbon atoms, or a furyl or phenyl radical, or a phenylalkyl radical in 
which the alkyl radical contains not more than 5 carbon atoms, or R 7 and — CH 2 R are joined to form a 
tetramethylene or pentamethylene radical, and pharmaceutically-acceptable salts thereof, which 
65 comprises reacting a compound of the formula QNH 2 , wherein Q has the meaning stated above, with an 
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aldehyde of the formula R 8 CH0 wherein R 8 has the meaning stated above, or with an a.o)-dialdehydoalkane 
in which the alkylene moiety is a dimethylene or trimethylene radical, under reducing conditions. 

The aldehydo reactant may, for example, be propionaldehyde, 2-furaldehyde, phenylacetaldehyde or 
qlutaraldehyde. The reducing conditions may, for example, be provided by a borohydride reducing agent, 

s for example sodium borohydride or sodium cyanoborohydride, or by hydrogen in the presence of a 
hvdrogenation catalyst, for example palladium on carbon. The process is conveniently carried out in a 
suitable organic solvent for example an alkanol or not more than 3 carbon atoms, for example ethanol, 
optionally in the presence of acetic acid. 

As in the case of the above-mentioned process involving a reactant of the formula R°Z, the last-named 

io process can be used to prepare /v-monosubstituted and /vW-disubstituted derivatives, depending upon the 
conditions used. Also, in analogous fashion to that case, because R* in the formula V is restnctively defiend 
when R 1 stands for hydrogen, the definition of R 8 depends upon whether an /V-monosubstituted or N-N- 
disubstituted derivative is to be produced by the last-named process, i.e. the definition is narrower in the 

is f0rm wher| S the last-named process is used to prepare /V,/V-disubstituted derivatives, the — CH 2 R a groups 
mav be the same or different, i.e. in the latter case the two — CH 2 R 8 groups are introduced into the molecule 
in a stepwise manner, in an analogous way to that outlined above in the case of the process involving the 
reactant of the formula R 6 ^ Also, the two above-mentioned general processes themselves may be used in 
a stepwise manner to produce /V,/v-disubstituted derivatives. Therefore, according to a further feature of 

20 the invention there is provided a process for the manufacture of compounds of the formula:— 

R 6 

Q— N lx 

CHjjR 



30 



which comprises either: 

(a) first preparing a compound of the formula:— 



R 6 

Q— N x 

\ 

35 H 

by the above-mentioned general process involving the reactant of the formula R 6 Z, and then reacting the 
product of the formula X with an aldehyde of the formula R 8 CHO under reducing conditions to produce the 
product of the formula IX; or 
40 (b) first preparing a compound of the formula: — 

H 

Q— N XI 

45 \ 

CH 2 R 8 

by the above-mentioned general process involving an aldehyde of the formula RtHO, and then reacting 
the product of the formula XI with a reactant of the formula R 8 Z as aforesaid to produce the product of the 

so formula IX. . _ ... 

According to a further feature of the invention there is provided a process for the manufacture of the 
amino acid and peptide derivatives of the invention, and pharmaceutically-acceptable salts thereof, which 
comprises removing at least one peptide protecting group from a corresponding protected compound by 

conventional means. . .... . . . 

55 The protected compound may, for example, be a t-butyl ester, i.e. R 8 (see formula VI) stands for a t- 
butoxy radical, and the protecting group may be removed by treating the protected compound with 
hydrogen chloride or trifluoroacetic acid. Hydrogen chloride may be used in the form of an aqueous 
solution at a concentration between 1M and that of a saturated solution, or it may be used as a solution in 
an organic solvent, for example ethyl acetate, at a concentration in the range 2M to 6M. The process is 

so preferably carried out at a temperature beteen 0°C. and ambient temperature, and optionally in the 
presence of a scavenger compound, for example anisole, thioanisole, methionine or dimethyl sulphide. 
Trifluoroacetic acid may be used as a deprotecting agent by itself, or it may be diluted with 5—10% by 
volume of water, and optionally an organic solvent, for example dichloromethane, may also be present. 
De-protection using trifluoroacetic acid may optionally be carried out in the presence of a scavenger 

65 compound, for example 2-mercaptoethanol or anisole. 
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According to a further feature of the invention there is provided a process for the manufacture of the 
compounds of the formula V wherein R\ R 2 , R 3 and n have the meanings stated above and I R* stands for an 
alkoxy cyanoalkoxy or alkenyloxy radical of not more than 6 carbon atoms, and pharmaceutically- 
acceotable salts thereof, which comprises esterifying the corresponding carboxyhc acid. 

s The Verification is carried out by conventional methods for example the carboy r he : acid I may be 
reacted with a compound of theformula R 9 Y, wherein R 9 standsforan alkyl, cyanoalkyl or alkenyl radical of 
not more than 6 carbon atoms and Y stands for a chlorine, bromine or iodine atom, in the presence of an 
acid-binding agent, for example an alkali metal bicarbonate, for example sodium bicarbonate, or 
triethylamine or 1,5-diazabicyclol5.4.0lundecene-5. , ■ 

10 The esterification is conveniently carried out in a suitable solvent, and it may be accelerated or 

completed by the application of heat. 

According to a further feature of the invention there is provided a process for the manufacture of the 
compounds of the formula V wherein R\ R 2 , R* and n have the meanings stated above, except thai t R' does 
n7Snd for hydrogen and R 4 does not stand for a group of the formula VI wherein R s stands forhydroxy, 

15 and wherein R 3 stands for an alkanoyloxy radical of not more than 6 carbon atoms, and Pharmaceutjcally- 
acceptable salts thereof, which comprises alkanoylating the corresponding compound wherein R stands 

f0f TheSoylation may be carried out by reacting the hydroxy derivative with an alkanoyl halide of not 
more than 6 carbon atoms, for example acetyl chloride, isobutyryl chlonde or pivaloyl ch onde, in the 
20 presence of an acid-binding agent, for example triethylamine. or by reacting the hydroxy der.vat.ve w.th a 

^^TtS^i&o^m^ Conveniently be carried out in a suitable organic solvent for example 

dlCh A^co2gto a further feature of the invention there is provided a process for the manufacture of the 
25 M mpoundsoftheformulaVwhe re inR\R 2 andnhavemem 

radical, and R* stands for an alkoxy radical of not more than 6 carbon atoms, and pharmaceutically- 
acceptable salts thereof, which comprises reacting the corresponding compound wherein R stands for an 
alkoxy radical of not more than 3 carbon atoms, with strong aqueous hydrobromic acid at an elevated 

30 tem "nX^ 

acid may, for example, have a concentration of approximately 48% w/v, and the process is conveniently 
carried out at a temperature in the range 100— WC, for example 120°C. 

The starting materials used in the processes of the invention are either known f^^Z^Z IL 
be made by processes which are known for the preparation of chemically analogous compounds, as 

as described in detail below. . ^ . 

The activity of the compounds of the invention as antagonists at opiate receptors has been 
demonstrated in the guinea pig ileum test ("ileum test") and the mouse vas deferens test { vas test* ); see 
Z TarffS 'Saw 5 a" in "Characteristics and Functions of Opioids", edited by Van Ree and Teren.us, 
Elsevier/North-Holland Biomedical Press, 1978, 185-195. It is generally recognised m the guinea pjg 
40 ileum the u-type of opiate receptor predominates, and that in the mouse vas deferens the 5-type of opiate 
receptor predominate.. The potency of a compound in the above-mentioned tests is express^ as a Ke 
value, i.e. the concentration of the compound (antagonist) in the presence of which the agonist 
concentration has to be doubled in order to maintain a constant response. (Leu]-enkephalin is used as the 
agonist in both tests. The potency of any particular compound in the teste de pends upon its precise 
45 chemical structure, but the compounds of the invention are active in the ileum test £ a *• 
range 1nM to 30uM, and in the vas test at a concentration in the range 1nM to 10pM (uM stands for 
micromolar, i.e. 10" 6 mole per litre, and nM stands for nanomolar, i.e. 10" mole per litre. 

As stated above, most of the compounds of the invention are selective 6-receptor antagonists. It is to 
be understood that, using the above-mentioned tests, it is a relatively simple matter for one skilled In the art 
so to establish the situation as regards selectivity in respect of any particular compound of the invention. 
Compounds of the invention which, in contrast to the majority, are more active at u-receptors than o- 

receotors are the compounds of Examples 19 and 21 below. 

LD s ;data for a compound of the invention, namely methyl 2-/v./v-diallylam.no-6-hydroxy-1,2,3,4- 
tetrahydronaphthalene-2-carboxylate, which indicates its very low toxicity, is as follows:— 
55 (a) LD M in female mice : greater than 100 mgVkg. s.c. 

(b) LDso in female mice : greater than 30 mgTkg i.v. 

(c) LD« in male rats : greater than 100 mg^kg. s.c. . 

Because of their activity as opiate receptor antagonists, the compounds of the invention may be used 
for the treatment of the following conditions and/or diseases in man: schizophrenia and other mental 

nn illnesses stress shock, stroke (ce ebrovascular disorders), anorexia nervosa, epilepsy, disorders of the 
endSeSo?Sulg postmenopausal flushing, and gastro-intestinal disorders. The compounds 
mav also be used as sedatives. When a compound of the invention is used for the treatment of man, it may 
be administered orally, or parenterally, for example by intravenous, subcutaneous or intramuscular 
injection or by infusion, or nasally, sub-lingually or rectally. A recommended daily oral ^se for man is ^.n 

65 the range 1 mg. to 1 .0 g. Such a dose may be administered as a single daily dose or it may be divided into. 
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for example, three doses per day. A recommended parenteral dose for man is 1 mg. to 250 mg., a 
recommended nasal dose is 0.1 mg. to 25 mg., a recommended sub-lingual dose is1 mg. to 250 mg., and a 
recommended rectal dose is 2 mg. to 1.0 g. ... 

The compounds of the invention may also be used as research tools or diagnostic agents in 

s pharmacological or related studies. 

According to a further feature of the invention there are provided pharmaceutical compositions 
comprising a compound of the formula V, wherein R 1 , R 2 , R 3 , R 4 and n have the meanings stated above, or a 
pharmaceutically-acceptable salt thereof, and a pharmaceutically-acceptable diluent or carrier. 

The pharmaceutical compositions of the invention may be in a form suitable for oral, parenteral, nasal, 

to sub-lingual or rectal administration. Thus, for example, they may be in an orally-administrable unit dosage 
form, for example tablets or capsules, which may optionally be adapted for sustained or controlled release, 
or they may be in an injectable form, for example a sterile injectable solution or suspension, or in the form 
of a nasal spray or a suppository. All of the pharmaceutical compositions of the invention are obtainable in 
conventional manner using conventional diluents or carriers. 

15 The pharmaceutical compositions of the invention may optionally contain, in addition to a homocyclic 
derivative of the invention: 

(1) a known opiate antagonist, for example naloxone; „ r a „ 

(2) a known psychotropic agent, for example an antipsychotic agent, for example chlorpromazine, or an 
antidepressant agent, for example imipramine, or an anxiolytic agent, for example chlordiazepoxide; 

20 (3) a known analgesic agent, for example morphine; or 

(4) a known anticonvulsant agent, for example primidone. . 

The invention is illustrated by the following Examples, in which the temperatures are expressed in 
degrees Celsius:— 

25 Examples 1 and 2 

Methvl 2-amino-6-hydroxy-1,2^,4-tetrahydronaphthalene-2-carboxylatehydrochloride-hydrobromide 

(2 g.) was suspended in methanol (20 ml.) and neutralised by the addition of 7% w/v aqueous sodium 
bicarbonate solution (40 ml.) during 20 min. The resulting solution was extracted with chloroform 4x 20 
ml) and the combined extracts were dried (Na 2 S0 4 ) and the solvent evaporated in vacuo. Toluene (50 ml.) 
so ^8 add ed to the residue and evaporated in vacuo to remove residual traces of water. The resulting white 
solid was dissolved in ethanol (75 ml.), and to the solution were added sodium bicarbonate (3.3 g., 39 mM) 
and allyl bromide (3.4 ml., 39 mM). The mixture was stirred and refluxed for 5hr. The solvent was 
evaporated in vacuo and the residue dissolved in a mixture of chloroform (50 ml.) and water (50 ml.). The 
mixture was separated, the organic phase dried (Na 2 S0 4 ). and the solvent evaporated \ ,n vacuo. The 
3 * residual mobile oil was chromatographed by the flash chromatography technique [J. Org. Chem., 43, 2923 
(1978)] on a column of silica gel [Merck kieselgel 60 (70-230 mesh ASTM), hereinafter kieselgel 60 ; 
approx. 100 g.j using chloroform/methanol 98:2 v/v as eluant The main faster-running component, hayingi 
R, 0 35, was converted into the hydrochloride with saturated ethereal hydrogen chlonde. The resuttmg. 
white solid was crystallised from isopropranol to give methyl 2-/V^V-diallylamino-6-hydroxy-1. 2,3,4- 
tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 183—5° (Example 1). The main slower-running 
component, having R, 0.1 9, was likewise converted into the hydrochloride, which was crystalliszed f rom 1 :9 
v/v aqueous isopropanol to give methyl 2-/V-allylamino-6-hydroxy-1,2^,4-tetrahydronaphthalene-2- 

carboxylate hydrochloride, m.p. 225— 8° (Example 2). 

The methyl 2-amino-6-hydroxy-1,2A4-tetrahydronaphthalene-2-carboxylate hydrochloride- 
's hydrobromide (i.e. a mixture of the two salts) used as starting material was obtained as follows:— 

2-Amino-6-hydroxy-1,2A4-tetrahydronaphthalene-2-carboxylic acid (15.5 g., 54 mM) was dissolved in 
methanol (150 ml.) and the solution was cooled to -20°. Thionyl chloride (6.9 ml.; 94 mM) was added 
dropwise during 30 min. and the reaction mixture was then stirred at room temperature for 6 days. The 
solvent was evaporated in vacuo, toluene (100 ml.) was added and then evaporated in vacuo. Ethyl acetate 
» (1 50 ml ) was added to the resulting semi-solid, and the crystalline solid formed was collected by filtration. 
There was thus obtained methyl 2-amino-6-hydroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate as a 
mixture of the hydrochloride and hydrobromide salts of sufficient purity for use as described herein. The 
corresponding free base was obtained from the salt mixture by neutralisation with 7% w/v aqueous sodium 
bicarbonate solution in methanol and had R,0.58 [thin layer chromatography (hereinafter tlx. ) on silica 
55 gel (kieselgel 60); elution with n-butanol/acetic acid/water 4:1:1 v/v]. 
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Examples 3 to 12 

The procedure described in Examples 1 and 2, and in particular Example 1, was repeated using an 
equivalent amount of the appropriate starting materials (the halogeno reactant being the bromo 
compound, for example propargyl bromide, in each case), and there were thus obtained the following 
5 compounds (as the hydrochloride unless otherwise stated):— 



w 




15 


Example 


n 


R 


R 3 

otherwise 
stated] 


X 


Recrystallisation 
solvent 


m.p. unless 
otherwise 
stated 


20 


3 


z 


aiiyi 


un 




PHOH 


186—7° 
[a] 20 (MeOH) - +46.5° 

578Hg 


25 


4 


2 


allyl 


OH 


C0 2 Me 


PHOH 


186-8° 














[a] 20 (MeOH) = -46.4° 

578Hg 




5* 


2 


propargyl 


- OH 


C0 2 Me 


toluene 


159—161° 


30 


6 


2 


cyclopropyimethyl 


OH 


C0 2 Me 


ether 
(precipitation) 


192—3° 




7 


2 


allyl 


OH 


C0 2 Et 


Pr'OH/ether 


175-7° 


35 


8 


2 


allyl 


OH 


— CO— Phe— OMe 




R f 0.4 in 10:1 v/v 
CHaClj/MeOH 




9 


2 


allyl 


OMe(a) 


C0 2 Me 


EtOAc 


149—151° 


40 


10 


2 


allyl 


OMe 


C0 2 Me 


ether 
(precipitation) 


149.6—151.5° 




11 


1 


allyl 


OH 


C0 2 Me 


Pr'OH 


174—5° 


45 


12 


3 


allyl 


OMe 


C0 2 Me 


EtOAc 


144—6° 



♦ This compound was obtained as the free base. 
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Examples 13 to 17 

The orocedure described in Examples 1 and 2, and in particular Example 2, was repeated using an 
equiSer^mourtof ^appropriate starting materials (the halogeno reactant being the bromo ' eompourid 
Swpt in *e case of Example 14. where it was 2,3-dicholoro-1-propene), and there were thus obtained the 
5 following compounds:— 



w 



HO 



.NHR 



XIII 



.HCI 



15 


Example 


R 


X 


Recrystallisation 
solvent 


m.p. unless 
otherwise 
stated 


20 


13 


propargyl 


C0 2 Me 


PHOH 


211—3° 


14 


2-chloroallyl 


C0 2 Me 


EtOH/60— 80° 
petrol 


205—7° 


25 


15 


ally) 


C0 2 Me 


EtOAc/MeOH/ 
60_80° petrol 


221—2.5° 
[a] 20 (MeOH) = +27.7° 

578H0 


30 


16 


allyi 


• 

C0 2 Me 


EtOAc/MeOH/ 
60—80° petrol 


222—4° 
[a] 20 (MeOH) = -27.1° 

678HQ 


35 


17 


allyl 


C0 2 Et 


ether 
(precipitation) 


216-8° 



Examples 18 and 19 , • • ^ 

Mewvl2-amino^-hydroxy-1,2,3,4-tetrahydronaphthalene-2^ 
Isee^ampfesTand 2 1g. (was dssolved in ethanol (50 ml.) containing glacial acet.c acid (0 39 ml.. 
40 6 6mM) Sodium cyanoborohydride (0.41 g.. 6.5 mM) and propionaldehyde (1.06 ml., 14.8 mM) were 
aSd and the miSre was stirred at room temperature overnight The solvent was evaporated m vacuo 
and the residue wasshaken together with a mixture of ethyl acetate (20 ml.) and water (20 ml.) The m.x*re 
wis separated and the organic phase was dried (Na 2 S0 4 ). Saturated ethereal hydrogen chlor.de was 

45 6ydroxy-2-/V-n-propylaminoO,2,3,4-tetrahydronaphthalene-2^arboxylate hydrochlor.de. m.p. 235-7 

^Ze mother liquors from the crystallisation were evaporated in vacuo and the residue was dissolved in 
ethanol S ^ml) comaTning acetic acid (0.13 ml.. 2.2 mM). Propionaldehyde (0.36 ml.. 5 mM) and sod.um 
!Srehydrid?Sl4 g! 2.2 mM) were added, and the mixture was stirred at room temperature. AfterS 
so hTTfuXrCarSrty of propionaldehyde (0.36 ml., 5.mM) was added and the mixture was ^red f room 
temoerature overnight. The solvent was evaporated in vacuo and the residue was shaken together with a 
Sure oTetM acSte 30 ml.) and saturated aqueous sodium bicarbonate solution (30 ml.). The m.xture 
^°S:Sc phase was dried (Na 2 S0 4 ) and the solvent evaporated m <^ J* 
was purified b^ the flash chromatography technique on a column of silica gel (kiese gel 60, ; J W™."*^ 
usina chloroform/methanol 97:3 v/v as eluant. Those fractions containing the required product, as located 
Z 1 1 were Combined and the solvents evaporated in vacuo. Saturated ethereal hydrogen ch or.de was 
added to ?ht residue, the resulting mixture was filtered, and the solid residue was crystallised from 
fsopropanol to give methyl 6-hydroxy-2./V^-di-n-propylamino-1,2,3,4-tetrahydronaphthalene-2- 
carboxylate hydrochloride, m.p. 206—7° (Example 19). 

Example 20 

Methyl 2./V^llylamino-6-hydroxy-1,2A4-tetrahydronaphthalene-2-carboxylate hydrochloride see 
Example 2; 1 .55 g., 5.9 mM) was dissolved in ethanol (50 ml.) containing glacial acetic acid (0.78 ml. 13.1 
mMrProp onaldehyde (0.85 ml., 11.8 mM) and sodium cyanoborohydr.de (0^2 g 13/1 ^M) were added 
es a^d me mixture was stirred at room temperature for 15 hr. More prop.onaldehyde (1 .25 ml., 17.4 mM) was 
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^ a „„h +h Q mivturo was stirred at room temperature overnight The solvent was evaporated in vacuo 
^^e ^X^^^re of ethyl acetate (30 ml L) and saturated aqueous sodium 
Pica^nS solution (30 ml.) The mixture was separated, the organic phase was washed with saturated 
bicarDon^are somBon vou i ; evaporated in vacuo. The resulting gum was 

* oCnlKh^ * si ' ica * Weselge. 60. approx. 100 g.) using 

cWorofor^S v/v as eluant Those fractions containing the required I produrt as located by 
1 1 c werecmfcentrated in vacuo, and saturated ethereal hydrogen chloride was added to he residue The 
res^lS mlXe wfs filte and the solid residue was crystallised from isopropanol I to give methyl 
ITylTn^ hydrochloride, m.p. 

10 185_8 °- Example 21 u , ul . . 

Methvl 6-hvdroxy-2-/V-propargylamino-1 ,2.3,4-tetrahydronaphthalene-2-carboxylate hydrochloride 
, i? i n 94 t o 81 mM) was shaken together with a mixture of saturated aqueous sodium 

shatenloqe^erS a mWe of ethyl acetate (20 ml.) and saturated aqueous sodium bicarbonate 
2Sn ?20 ml > The mixture was separated and the solvent in the organic phase evaporated m vacuo. The 
20 Swue vSsS'^ bySS chromatography technique on a column of silica ge ( ^e Qe. 60 appro* 
100 g Tusmg chloroform/methanol 95:5 v/v as eluant Those fractions contains , the required V™*"*'** 
ocated by Uc were combined and the solvents evaporated 'n 
propargyl)-amino^yd^ m.p. 98-102 . 

3s Example 22 

The procedure described in Example 21 was repeated using the W^f™*™"* 
i^rJcnondhTa 2-chloroallvamino derivative (see Example 14 as starting material, and there was thus 

STa gum having R ( 0.29 (tlx. on kieselgel 60; methanol/dichloromethane 1:9 v/v). 



30 



Example 23 

The procedure described in Example 18 was repeated, but using the equivalent amount of 2- 
furaldehvde in place of the propionaldehyde, and there was thus obtained methyl I £AM2- 

hydrochloride, m.p. 223-4.5 



Example 23 

ribed in Example U 
3f the propionaldel 
oxy-1,2,3,4-tetrahydr 

3$ (precipitated from ether). 

Example 24 

The procedure described in Example 19 was repeated, but using the equivalent amount of 
glutaraldehyde in place of the propionaldehyde, and there was thus obtained met hyl ^ydroxy.2. 
piperidino-1,2,3^ hydrochloride, m.p. 228-9° (precipitated from 

40 etherK Example 25 

In analogous manner to that described in Example 20, methyl 2-(yV-2-furylmethyl-/V-n-propyl)amino^ 
hydroxy-1 2,3,4-tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 129—132°, precipitated from 
ether, was obtained from the corresponding /V«2-furylmethylamino derivative and propionaldehyde. 

45 Example 26 

In analogous manner to that described in Example 20, methyl 2-(yV-allyl-A/-2-phenylethyl)amino-6- 
hydroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 199-201°, precipitated from 
ether, was obtained from the corresponding /V-allylamino derivative (see Example 2) and 

so phenylacetaldehyde. 

Example 27 

The procedure described in Examples 1 and 2, and in particular Example 2, was repeated, but using an 
equivalent amount of cyclopropylmethyl bromide in place of the allyl bromide, and there was thus 
55 obtained methyl 2-^cyclopropylmethylamino*hydro 
hydrochloride, m.p. 223—4°, precipitated from ether. 

Example 28 

A solution of 2-/V,/V-diallylamino-6-hydroxy^ 

50 Leu-OBu 1 (23 mg.) in dichloromethane (2 ml.) was stirred and cooled in a cold water bath. Trifluoroacetic 
acid— water 9:1 v/v (3 ml.) was added. The water bath was removed after 10 min. and stirring was then 
continued for 3 hr. The solvent was evaporated in vacuo, and toluene (10 ml.) was added and evaporated in 
vacuo. The residue was triturated with ether (10 ml.), and the resulting mixture was filtered to give 2-/V,A/- 
diallylamino-6-hydroxy-1,2,3,44etrahyd trifluoroacetate, 

55 m.p. 95—135°, R, 0.31 [kieselgel 60, 5:1 v/v dichloromethane/methanol). 
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material was obtained as follows:— 

1, 



The tetrahvdronaphthalene derivative used as starting material was obtained as follows:- 
M^hTaT^dialMamino^h (see Example 

24 0% dfabtod n Sanol «5 ml.) and the. solution was degassed with argon 10% Wv sod.um 
hiroxSe solution 02 m™was added to the stirred solution, and the mixture was heated for 24 hr. under 

5 iS^mSSS^ The mixture was cooled, 2N hydrochloric acid (15 ml.), was added and the 
Sure wSd IThefiltrate was evaporated in vacuo. Water (10 ml.) was added, the pH of the m.xture 
wa?adSd | J 5.5 with an additional amount of 2N hydrochloric acid, and the mixture was evaporated 
Ttal J MetSnd (25 ml.) was added, and the mixture Was evaporated in vacuo; i [his addrtmr ' of methanol 
rnSsequent evaporation was repeated once. The solid residue was triturated with methane (30 ml.) 

io th^i^manic residue was collected by filtration, and the filtrate re-evaporated in vacuo to g.ve the crude 
orodud 5 a sow ?!irSid^w«!reated with boiling isopropanol (20 ml.), filtered hot to remove inso ubte 
inCanifson! ! and Sen evaporated to give 2.MA/.diallylamino^hydroxy.1.2.3.4-tetrahydronaphthalene- 

^rmTxiureol the above-mentioned carboxylic acid (680 mg., 2.4 mM) and 1^roxyb^rtri«ole (350 
is mn 2 6 mM) in drv tetrahvdrofuran (40 ml.) was stirred at room temperature. Dicyclohexylcarbodi mide 
S«D m 26 mW^SSSSXS^ after 10 min. by H-G«y-Gly-Phe-Leu-OBu< (1.1 g., 2.45 ^mM). The 
Sure was stirred for 20 hr. Dilute acetic acid (2 ml.) was added, and the mixture was stirred for 30 mm. 
SSSureataTcone by filtration and washed with ether. The filtrate was evaporated ,n vacuo 
She Sue dissoLTd in acetone (10 ml.). After standing for M hr. below 0°. the mixture was Altered and 
20 mefirtrate evaporated in vacuo. The resulting foam was dissolved in ethyl acetate (50 ml.) and washed 
successively SlalurSed sodium bicarbonate solution (20 ml.), water (2 x 20 ml.), and saturated brine 
(20^1) The solution was dried (Na 2 S0 4 ) and evaporated in vacuo, and the residue was chromatographed 
o^Weselgel 60 W SHutlng with ethyl acetate to give 2-WV-diallyamino-6-hydroxy- ,2,3.4.tetrahydro- 
TaSZ^^^-GW^-P^OB^ m.p. 95-110-. R f 0.36 [kieselge. 60, ethyl acetate]. 



Example 29 



Ally! bromide (1.72 ml., 19.9 mM) was added to a stirred suspension of ^mino^hydra^ ,2,3,4- 
tetrahydronaphthalene-2-carboxylic acid hydrobromide (1.15g., 4 mM.) and sod.um J carbonate (2.2 g. 
26 2 mSlTln 10% v/v aqueous methanol (40 ml.). The mixture was heated under reflux for 19 hr. after 
so ev^ratio "in vacuo, Si residue was partitioned between ether (60 m..) and water (30 mlj. The jj.xture 
was seoarated both phases being retained, and the aqueous phase was extracted with ether (60 mLKThe 
™mb?ne ^ o?ganic%ases were washed successively with water (3 x 30 ml.) and saturated bnne (3 mL). 

Tnintinn was dried (Na,SOJ and evaporated in vacuo. The residual oil was chromatographed on 
kta JSSTml 7^ mtsh , ^g'the elution with dichloromethane, and increasing through 1% 
as m^haSich foremethane to 2% v/v methanol/dichloromethane. The appropriate fractions were 
tLSSXl In vacuo Sue was dissolved in ether (20 ml.), and ethereal hydrogen chlor.de was added 
evaporated [n vacuo, the ^^^J--,,^ was evaporated in vacuo and triturated with ether. The 

^w^ 

naphthalene-2-carboxylate hydrochloride, m.p. 160— 2°. 

40 

Example 30 

A suspension of 2-/V,/V-diallylamino-6-hydroxy-1.2,3,4-tetrahydronaphthalene-2-carboxylic acid 
hydrobromide see Example 28; 210 mg., 0.6 mM) in dry acetonitrile (5 

temperature under argon. Triethylamine (0.08 ml.. 0.57 mM) was added, foHowed after 2 : mm. by DBU (1.5- 
45 diazabtoclo[54 0]-undecene-5; 0.09 ml.. 0.6 mM), and 2 min. later by chloroacetonitnle (0.05 ml., 0.79 
mM) iKSC was stirred for 1 hr., more DBU (0.08 ml., 0.53 mM) was added, and the mixture was 
Sured oJemSht (16 hr.). The solution was separated from insoluble gum and evaporated m vacuole 
Sue brinq reteined) The gum was partitioned between water (15 ml.) and ethyl acetate (20 ml.), and the 
organic pha* wis separaS I and added to the said residue. The organic solution was washed successively 
so S "Jffi^nium chloride solution (10 ml.) and saturated brine (15 mL). The solut.^ was dried 
(Na,SOJ and evaporated in vacuo, the residual oil was chromatographed on kieselgel 60, eluting with 2.1 
2 fShvl aSate/Mtroleum ether (b.p. 60-80°). The approbate fractions were evaporated in vacuo, the 
££7l£ 1SSXSSSS^t&. and ethereal hydrogen chloride was added until pres tation was 
corSetrThe mixture was filtered to give cyanomethyl 2-yV,/V-diallyamino-6-hydroxy-U,3,4-tetrahydro- 
55 Sffenell-SSate hydrochloride, m.p. 85-90', R, 0.54 (kieselgel 60, 1:1 v/v ethyl acetate/ 
petroleum ether (b.p. 60—80°)]. 

Example 31 

Methvl 2-/V^-diallylamino-6-hydroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate hydrochlonde 
50 (0 507V 1 5 mM) was suspended in dry dichloromethane (10 ml.). To the stirred suspension dry 
riSamine (!?46 mri-3 mM) was added! followed by acetyl chloride (0.129 ml .1.8 mM Th< i mixture 
was stirred for 16 hr. at room temperature. The solvent was evaporated ,n vacuo and the residue d ssolved 
^amSure of ether (100 ml.) and water (100 ml.). The mixture was separated and the organic phase 
washed successively with water (2 x 70 ml.), dilute sodium bicarbonate (2 x 70 ml.), water (70 ml.), and 
' 55 Surati I briSe(70 Khe organic phase was dried ( Na2 S0 4 ) and the solvent evaporated ,n vacuo. The 
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oil-like product, in ethereal solution, was converted into the hydrochloride with saturated ethereal 
hydrogen chloride. There was thus obtained methyl 6-acetoxy-2-yV,/V-diallylamino-l,2 f 3,4-tetrahydro- 
naphthalene-2-carboxylate hydrochloride, m.p. 144-6°. 

Example 32 

The product of Example 9 (1 .0 g., 2.8 mM) was stirred in 48% w/v aqueous hydrobromic acid (10 ml.) at 
120° for 70 min. The solution was cooled, and the precipitate filtered off and washed with ethanol (2x10 
ml.). The solid was crystallised from waterto give methyl 2-/V,/V-diallylamino-5-hydroxy-1,2,3,4-tetrahydro- 
naphthalene-2-carboxylate hydrobromide, m.p. above 250°. 

Example 33 

The product of Example 12 (1.0 g., 2.7 mM) was stirred in 48% w/v aqueous hydrobromic acid (10 ml.) 
at 120° for 45 min. The solution was cooled and evaporated in vacuo. The residue was partitioned between 
7% w/v aqueous sodium bicarbonate solution (20 ml.) and chloroform (25 ml.). The mixture was separated, 
15 both phases being retained, and the aqueous phase was extracted with chloroform (25 ml.). The combined 
organic phase and chloroform extract was dried (Na 2 S0 4 ) and evaporated in vacuo. The oily residue, in 
solution in ether, was converted into the hydrochloride salt with ethereal hydrogen chloride, and the 
hydrochloride was crystallised from ethanol/ethyl acetate. There was thus obtained methyl 6-/V,/V- 
dially!amino-2-hydroxy-5,6,7,8-tetrahydro-1H-benzocycloheptane-6-carboxylate hydrochloride, m.p. 

20 17*-8°. 

Example 34 . 
The procedure described in Example 31 was repeated, but using an equivalent amount of piyaloyl 
chloride in place of the acetyl chloride, and there was thus obtained ^f^ N ^ x ^ X ^ n ^ 
pivaloyloxy.1,2,3,4-tetrahydronaphthalene-2^arboxylate hydrochloride, m.p. 164^-6° (precipitated from 

25 ether). " . oe 

Example 35 

The procedure described in Example 31 was repeated, but using an equivalent amount of isobutyryl 
chloride in place of the acetyl chloride, and there was thus obtained methyl 2-A/,/V-diallylammo-6- 
isobutyryloxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 125-7° (precipitated from 

5oether) ' Example 36 

lir analogous manner to that described in Example 21, but using the compound of Example 27 as the 
starting material, there was thus obtained methyl 2-(A/-allyl-yV-cyclopropylmethyl)amino-6-hydroxy-1 ,2,3,4- 
tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 181—3° (precipitated from ether). 

35 

Preparation of starting materials , J _ , 

Some of the above Examples are followed by a description of the method of preparation of novel 
starting materials used in them, and there now follow descriptions of the method of preparation of other 
novel starting materials:— 

40 

SM1 

This section describes the preparation of the starting materials used in Examples 3, 4, 15 and 16. 

Methyl 2-amino-6-methoxy-1,2 f 3,4-tetrahydronaphthalene-2-carboxylate hydrochloride (13.6 g„ 
50 mM) was suspended in dry dichloromethane (200 ml.). The suspension was stirred and cooled in ice, 
and dry triethylamlne (16.8 ml., 120 mM) was added, followed by acetyl chloride (4.3 ml., 60 mM). The 
45 mixture was stirred at room temperature for 16 hr. The solvent was evaporated in vacuo and the residue 
was dissolved in a mixture of ethyl acetate (1 I.) and water (500 ml.). The mixture was separated and the 
organic phase was washed successively with water (500 ml.), 2N hydrochloric acid (2 x 500 ml.), water (500 
ml.) and saturated brine (500 ml.). The organic phase was dried (Na 2 S0 4 ) and the solvent evaporated in 
vacuo. The solid was crystallised from ethyl acetate/petroleum ether (b.p. 60—80°) to give methyl 2- 
acetylamino-6-methoxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate , m.p. 160—1°. 

Methyl 2-acetylamino«^-methoxy-1,2,3,4-tetrahydronaphthalene-2-carboxylate (11.0 g., 39.7 mM) was 
dissolved in methanol (158 ml.). The solution was added to stirred distilled water (632 ml.) maintained at 
37°. The pH of the resulting suspension was adjusted to 8.0 using a constant pH device (a pH meter coupled 
to an automatic titrator). The suspension was stirred and an alkaline protease (250 mg.; Subtilisin 
Carisberg, obtainable from Sigma Chemical Company, St Louis, Mo. 63178, U.SA, item No. P 5380) was 
added. The pH of the suspension was maintained at 8.0 with 1N sodium hydroxide using the constant pH' 
device. The suspension was stirred for 22 hr. until 50% hydrolysis of the ester had occurred. The mixture 
was cooled to room temperature and then filtered, both the solid residue and the filtrate being retained. 
The solid residue was thoroughly washed with distilled water and then dried in vacuo at 80°, to give optical 
isomer A of methyl 2-acetylamino-6-methoxy-1,2,3 f 4-tetrahydronaphthalene-2-carboxylate , m.p. 153—4°. 
The combined filtrate and washings were washed with ethyl acetate (3 x 800 ml.). The aqueous phase was 
then acidified to pH 2.0 with 2N hydrochloric acid. The resulting mixture was filtered and the solid residue 
was washed thoroughly with distilled water and dried in vacuo at 80° to give optical isomer B of 2- 
acetylamino-6-methoxy-1^,3 f 4-tetrahydronaphthalene-2-carboxylic acid, m.p. 252.5—4°. 
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Ontical isomer A of methyl 2-acetylamino-6-methoxy-1,2,3 > 4-tetrahvdronaphthalene-2-carboxylate 
(3 45 T« 5 mM) was added I to 48% w/v aqueous hydrobromic acid (34 ml.). The mixture was stirred and 
efluxed for S mixture was cooled, whereupon the product crystallised. It was collected by f.hrat.on 
and I hashed with ethyl acetate. The solid was dried in vacuo at 60° to g.ve opt,cal .somer A of J2-am.no-6- 

5 hvdroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid hydrobromide. ..„.._,„ llf!rtn ^ 
The last-named compound (3.14 g., 10.9 mM| was dissolved in methanol (35 ml.). The solution was 
cooled to If to an ice ba?h, and thionyl chloride (1.4 mU, 1.9 mM) was added ^ * ™^ *• 
temperature at 15" or lower. The mixture was stirred for 7 days at room temperature and then refluxed for 4 
h The solution was cooled and filtered, the filtrate evaporated in vacuo, and the solid residue triturated 

to ^h ethyVacetete. The crystalline solid so formed was collected by filtration. There was thus ob a.ned 
opLuwme^of methyl 2-amin 

^SSS^SS T in 0 ? m mSl. in 2S» 

hydrochloride was obtained in an analogous manner from optical isomer B of 2 «^™ 1 "^^!™'- 
,s "SXtetrahydronaphthalen^rboxylic acid, and the former compound was used as the starting 
material in Examples 4 and 16. 



20 This section describes the preparation of the starting material used in Exarnples £ and 17. 

2-Amino-6-hvdroxy-1,2^/Metrahydronaphthalene-2-carboxylic acid hydrobromide (580 mg., 2.0 mM) 
was susZdedTdTethanol (15 ml.). Concentrated sulphuric acid (0.05 ml.) was added and the mixture 
was stirS unde? reflux! After 24 hr. reflux, more sulphuric acid (0.05 ml.) was added and the reflux was 
TontinlTfor 48 hr The mixture was evaporated in vacuo. Ether (15 ml.) and ethyl acetate (20 ml.) were 

solution, and then separated. The organic phase was wsshed successively with water (15 ml. and 
^tn^tori hrin* (15 ml I The solution was dried (Na a S0 4 ) and evaporated in vacuo, giving ethyl 2-amino-6- 
Mr^^ * W— - 60 ' 5:1 V/V * chlorom « hane/ 

methanol]. 



S(Vt3 

This section describes the preparation of the starting material used in Example 8. 

35 2-Amino-6-hydroxy-1,2^,4-tetrehydronaphthalene-2-carboxylic acid (6 g., 29 mM) was stirred in 
trifluoroacetic acid (30 ml., 390 mM) at room temperature for 1 5 min. The mixture was stirred and cooled in 
an ice-water bath, and trifluoroacetic anhydride (10 ml., 70 mM) was slowly added. The cooling bath was 
removed and stirring continued for 4 hr. at room temperature. The mixture was wr^/» w«j^va 
a gum, which was triturated with petroleum ether (b.p. 60-80°). The resulting so id was colled by 

40 filtration, washed with petroleum ether (b.p. 60-80°) and dried to give 6-hydroxy-2-tnfluoraacetylam.no- 
1 2,3,4-tetrahydronaphthalene-2-carboxylic acid, m.p. 70-95°, R, 0.29 (kieselgel 60, ethy acetate). 

Jot stirred solution of the last-named compound (600 mg., 1.98 mM) in ethyl acetate (6 ml.) was added 
a solution of dicyclohexylcarbodiimide (420 mg., 2.04 mM) in ethyl acetate (4 ml.). The mixture .was ^.rred 
at room temperature for 1i hr., and the precipitated dicyclohexylurea was collected by filtrat on and 

4 S washed with ethyl acetate (2 ml.). Ethyl acetate (3 ml.). (S)-phenylalanine methyl ester hydrochloride (430 
mg , 2.0 mM), and triethylamine (0.28 ml., 2.0 mM) were added to the stirred filtr «Mnd Jmng was 
continued overnight (16 hr.). Water (10 ml.), 2N hydrochloric acid (2 ml.) and ethyl acetate (20 ml. were 
added to the mixture. The resulting mixture was thoroughly shaken and then separated. The organic ; phase 
was washed successively with water (2 x 15 ml.) and saturated brine (2x15 ml.). The solution was dried 

so (Na 2 S0 4 ) and evaporated in vacuo, to give a gum. Trituration with petroleum ether (b.p. 60-80 ) and 
reevaporation in vacuo gave a foam, which was ^ ro ^ fl "^^ 
tetrahydronaphthalene-2-carboxy-(S)-phenyl-alanine methyl ester, m.p. 55-63°, R, 0.33 (kieselgel 60, 20.1 

v/v dichloromethane/methanol). . . . . ... „ 

Sodium borohydride (400 mg., 10.5 mM) was added in portions over 25 mm. to e stirred solution of the 

5S last-named compound (820 mg., 1.77 mM) in methanol (15 ml.). After 2 hr. more sodium berohydr.de (300 
mg.. 7.9 mM) was added in portions, and the mixture was stirred overnight (16 hr.). The mixture was 
evaporated in vacuo. Water (15 ml.) was added to the residue, and the mixture was acidified with 2N 
hydrochloric acid to pH 7 and then extracted with ethyl acetate (2 x 40 ml.). The organic extracts were 
combined and washed successively with water (20 ml.) and brine (20 ml.). The solution was dried (Na 2 S0 4 ) 

eo and evaporated in vacuo to give e foam. The product was purified by the flash chromatography technique 
on a column of kieselgel 60 (120 g.) eluting with 10:1 v/v dichlorometinane/methanol. The resulting gum 
was dissolved in ethyl acetate, acidified with ethereal hydrogen chloride, and diluted with ether to g ^e 2- 
amino-6-hydroxy-1.2,3,4-tetrahydronaphthalene-2-carboxy-(S)-phenylalanine methyl ester hydrochloride 
as a hygroscopic solid, R, 0.36 (kieselgel 60, 5:1 v/v dichloromethane/methanol). 

66 
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SM *This section describes the preparation of the starting material used in Example 9. 

aSS^TSSSS^S^ (8.6 g., 48.9 mM) in ethanol (90 mU was added to a suspension of 
ammonium carbonate (23.0 g., 146 mM) and potassium cyanide (4.8 g., 74 mM) in water (90 ml.), and the 

s mixture was stirred at 60° for 6 hr. After cooling, the mixture was diluted with water (200 ml.), the resulting 
mixture was filtered, and the solid residue refluxed in ethanol 1(500 ml.) for 10 >™ n -™*™^f™ s ™™ 
and filtred The solid residue was added to a mixture of 1,2-propanediol (60 ml.) and 40% w/v sodium 
hydroxide solution (20 ml.) at 140°, and stirred at that temperature for 22 hr. After cooling and dilution with 
water (150 ml.), the mixture was filtered through Celite and the pH adjusted to pH 1 with concentrated 

w hSSSdiSte add. A further filtration through Celite was followed by adjustment to pH 6.5 w, h 
concentrated ammonium hydroxide solution. The product was collected by filtration and washed with cold 
water. After thorough drying on the filter, the solid was stirred in methanol (100 ml.) and cooled to 0 . 
Thionvl chloride (2.1 ml., 29 mM) was added dropwise during 10 min. and the solution was then stirred at 
room temperature for 7 days. The reaction mixture was evaporated in vacuo, and toluene (50 ml.) was 

is added and evaporated in vacuo. This addition of toluene and subsequent evaporation was repeated once, 
leaving a solid residue of methyl 2-amino-5-methoxy-1,2^,4-tetrahydronaphthalene-2-carboxylate 
hydrochloride which was used without further purification. 

SM5 

20 This section describes the preparation of the starting material used in Example 10. 

2-Amino-6-methoxy-1.2.3.4-tetrahydronaphthalene-2-carboxyhc acid (16.5 g.. .733 mM) was 
suspended in methanol (160 ml.), and the suspension was cooled to -15°. Thionyl chloride (9.3 ml., 128 
mM) was added dropwise over 10 min.. keeping temperature to a maximum of -5 , and the reaction 
mixture was then stirred at room temperature for 6 days. The reaction mixture was then refluxed \io, -6 hr. 

25 The solvent was evaporated in vacuo, the solid residue triturated with ethyl acetate, and the crystalhne 
solid so formed was collected by filtration. There was thus obtained methyl 2-amino-6-methoxy-l ,2,3,4- 
tetrahydronaphthalene-2-carboxylate hydrochloride, m.p. 200—2°. 

SM6 

30 This section describes the preparation of the starting material used in Example 12 

6-Methoxv-1-tetralone (10.0 g., 57 mM) was mixed with freshly sublimed zinc iodide, and the mixture 
was suspended in sodium-dry ether (150 ml.) and cooled to 5". The suspension was stirred, and 
trimethylsilyl cyanide 17.5 ml., 60 mM) was added dropwise during 5 mm. The reaction mixture was stirred 
at room temperature for 1 hr., and then a further portion of trimethylsilyl cyanide (2.5 ml., 20 mM) was 
36 added. Lithium aluminium hydride (4.3 g., 1 13 mM) was added portionwise during 15 mm., and the mixture 
was stirred at room temperature overnight The complex was decomposed, with stirring, by the sequent al 
addition of water (4.3 ml.). 15% w/v aqueous sodium hydroxide solution (4.3 ml.), and water (12.9 ml.), 
whilst cooling the reaction flask in an ice-water bath. The mixture was filtered; both .the solid residue and 
the filtrate being retained. The solid residue was extracted with chloroform (2 x 100 ml.). The combined 
filtrate and extracts were evaporated in vacuo. The solid residue was crystallised from ethyl acetate to give 
1-aminomethyl-1-hydroxy-5-methoxy-1,2^,4-tetrahydronaphthalene,m.p. .129-130°. 
' The last-named compound (7.0 g., 34 mM) was stirred in aqueous acetic acid (1 :9 v/v, 70 ml.) at 6", and 
a solution of sodium nitrite (3.6 g., 42 mM) in water (40 ml.) was added during 10 mm. at such a rate that the 
temperature did not exceed 9°. The mixture was stirred overnight at room temperature, and then ethyl 
acetate (30 ml.) was added. The mixture was separated, and the organic phase was washed successively 
with 7% w/v aqueous sodium bicarbonate solution (2 x 50 ml.) and saturated bnne (50 ml.), and then 
evaporated in vacuo. The resulting oil was stirred with 40% v/v aqueous sodium metabisulphite solution 
(200 ml.) and water (140 ml.). The resulting solid bisulphite addition complex was collected by filtration, 
dried on the filter, and washed with ether. The solid was added to 10% w/v aqueous sodium carbonate 
solution (100 ml.) and ether (100 ml.) and stirred until the solid had dissolved. The mixture was separated, 
and the organic phase was washed with saturated brine (50 ml.), dried (Na^0 4 ), ^ ™poffl^^ 
to give 2-methoxy-5,6,7,8-tetrahydro-1H-benzocycloheptan-6-one as a mobile oil. R, 0.45 [kieselgel 60, 1.9 

V/V Thelasfna^ed"^ (6.0 g., 31.6 mM) was dissolved in ethanol (75 mU , the solution was added 
55 to a mixture of ammonium carbonate (14.9 g., 95 mM) and potassium cyanide (3.1 g., 48mM) ^.n water (75 
ml ) and the mixture was stirred at 60° for 8 hr. After cooling and the addition of water (150 ml.), the 
resulting solid precipitate was collected by filtration. The solid was stirred under reflux together with 1,2- 
propanediol (36 ml.) and 40% w/v sodium hydroxide solution (12 ml.) for 24 hr. The .mixture was cooled and 
filtered through Celite, and the filtrate was acidified to pH 1.5 with concentrated hydrochlonc acid. The 
60 mixture was filtered through Celite, and the pH of the filtrate was adjusted to 6.5 wrth <""°"Krt 
ammonium hydroxide solution. The resulting solution was evaporated in vacuo, and ice-cold water (100 
ml.) was added to the residue. The resulting mixture was filtered, the solid residue being 6-amino-3- 
methoxv-5 67.8-tetrahydro-lH-benzocycloheptane-6-carboxylic acid. 

Tto Kanwd compound (4.6 g., 19.6 mM) was stirred in methanol (100 ml.) at 0°. and thionyl 
65 chloride (2.5 ml., 34 mM) was added dropwise during 10 min. The mixture was stirred at room temperature 
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for 3 davs and then under reflux for 48 hr. The solvent was evaporated in vacuo and the . residue i was 
LfiedbV *• T JSmn chromatography technique to give methyl ^>»^^ ff* 
tet^ hydrochloride as a gum wh.ch slowly crystalhsed. R, 0.3 

[kieselgel 60, 1:4 v/v methanol/dichloromethane]. 



SM7 



10 



15 



Thie eprtlon describes the Dreparation of the starting material used in Example 11. 

ISr^?™ acid 1750 m9 - ) ,n m ^ ha ,n°i 

(10 £ and y -1?(iso P ropanol-solid CO, cooling bath). Thionyl chloride (0 6 

m? 8 2 1 was a2ded I d^se to the stirred mixture. The resulting solution was allowed to warm : slow y 
T ™ t««™»raturB and then stirred for 4 days at room temperature. The solvent was evaporated in 

and the solid was collected by filtration. There was thus obtained methyl 2-amino-5 hydroxy L.a 
dihydroindene-2-carboxylate hydrochloride, m.p. 216—8°. 

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 



1. A homocyclic derivative of the formula:— 



20 ' ^ NR 1 R 2 



25 




tKf^L f«r hvdroaen an alkvl alkenyl. halogenoalkenyl or alkynyl radical of not more than 6 carbon 
*oms ^fcyclSmetM 

acid residue or peptide residue of the formula:— 

-NH-A...(B...D...)...COR 9 Vl 

40 Mn(ai „i„ fl „„„ or more amino acid residues or a-aza-amino-acid residues linked by conventional peptide 

Sff tSdrtara hydroxy radical, an alkoxy or alkenyloxy radical of not more 
than 6 carbon atoms, or an amino radical (— NH 2 ); 

XI Z a hydra, radical soWUtoPKi on ring posidon (bl. .nd R 4 sands for an 
alkoxy radical of not more than 4 carbon atoms; 

or alkyJy3cai of not more than 4 carbon atoms, or a cyclopropylmethy. or ^^^.methy. rad,cal, or a 
alkv^lradl^fnotmorothanlcarbon atoms. ^awdopropylmelnyl.oyclobuWmothylorifurylmethyl 
" Ta compound as claimed in claim 1 wherein R' and R ! am iolned to form, together with the adjacent 
"4HorSr£m«« 

ate^Sc^of "5 mo« then a carbon atoms, or an amino acid or p^dda reeidoo of tho formate VI 
65 halogenoaTS or alkynyl radical of not more than 6 carbon atoms, a cycloalkylmethyl rad.cal ,n wh.ch the 



45 



50 



15 



10 



15 



0 077 122 

cydoalkyl radical contains not more than 6 carbon atoms, or a phenylalkyl radical in which the alkyl radical 
contains not more than 6 carbon atoms, or wherein R' and R are joined to form, together w.th the adjacent 
nitrogen atom, a nitrogen-containing heterocyclic radical of 5 or 6 ring atoms. mnrothan a 

8 A compound as claimed in claim 7 wherein R stands for an alkyl or alkenyl radical of not more than 4 
carbon atoms or a cyclopropylmethyl radical, and R 2 stands for an alkenyl radical of not more than 4 carbon 

3t T AimtuKlTmS'in Cairn 1 which is racemic or ( + ,-methy.-2-yV,/y-dia..y.amino-6-h^roxy- 
1,2.3,4-tetrahydronaphthalene-2-carboxylate, or methyl 2-(/V-allyl-/V-n-propy am.no-6-hydroxy-1 ,2,3,4- 
etrahydronaphthaiene-2-carboxylate, methyl 2-(/V-2-furylmethyl-/V-n-propy ) am ! no f^roxy- .2,3,4- 
tetrahydronaphthalene-2-carboxylate, or methyl 2-(/V-allyl-/V-cyclopropylmethyl)-amino-6-hydroxy-1 ,2,3,4- 
tetrahydronaphthalene-2-carboxylate, or a pharmaceutically-acceptable salt thereof. 

10. A salt as claimed in any one of claims 1 to 9 which is an ac.d-add.t.on salt denved from 
hydrochloric, phosphoric, acetic, citric or trifluoroacetic acid, or a base-addition salt denved from 
ammonia, /V-methyl-D-glucosamine or arginine. 

1 1. A process for the manufacture of a compound claimed in claim 1, which comprises: 

(a) in the case where R\ R 2 , R 3 , R 4 and n have the meanings stated in claim 1 except that R does notstand 
for a furylmethyl radical, reacting a compound of the formula QNH 2 , wherein Q stands for a group of the 



formula:— 



25 




with a compound of the formula R'Z. wherien R 8 stands for alkyl, alkenyl, halogenoa kenyl or alkynyl 
radical of not more than 6 carbon atoms, a cycloalkylmethyl radical in which the cydoalkyl radical contains 
not more than 6 carbon atoms, or a phenylalkyl radical In which the alkyl radical contains not more than 6 
carbon atoms, and Z stands for a halogen atom, in the presence of an acid-binding agent, 
(b) in the case of compounds of the formula:— 

R 7 

Q-l/ VIII 

\ 

CH 2 R 8 

and pharmaceutically-acceptable salts thereof, reacting a compound of the formula QNH 2 with an aldehyde 
of the formula R 8 CHO or with an a,a>-dialdehydoalkane, in which the alkylate mo\eHv is a dimethylene or 
trimethylene radical, under reducing conditions, and wherein Q has the meaning stated above, R stands 
for hvdrogen or the group — CH 2 R 8 , wherein R e stands for an alkyl radical of not more than 5 carbon atoms, 
or a furyl I or phenyl radical, or a phenylalkyl radical in which the alkyl radical contains not more than 5 
carbon atoms, or R 7 and — CH 2 R 8 are joined to form a tetramethylene or pentamethylene radical; 
45 (c) in the case of compounds of the formula:— g 

\ 

CH 2 R 8 



30 
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40 



50 



55 



60 



and pharmaceutically-acceptable salts thereof, reacting a compound of the formula QNH 2 with a 
compound of the formula R 6 Z in the presence of an acid-binding agent so as to produce a compound of the 



formula:— 

R 



Q— N x 

\ 

H 



and then reacting the said compound of the formula X with an aldehyde of the formula R 8 CHO under 
reducing conditions, and wherein Q, R 8 and R 8 have the meanings stated above; 
(d) in the case of compounds of the formula IX and pharmaceutically-acceptable salts thereof, reacting a 
compound of the formula QNH 2 with an aldehyde of the formula R 8 CHO under reducing conditions so as to 
65 produce a compound of the formula: — 
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H 

7 XI 

\ 

CH 2 R 8 



and then i 



,n reacting the said compound of the formula XI with a compound of the' formula R«Z in the presence 

corresponding protected ^^^^Slt W V ana n have the meanlnge stated in daim 1 
EPSttttZ ^C^r'S^ t^oa' of no. more then . -*» — . - 

(g) in the case «'™ntp<>"nGS »tthefo™ute V wtenjnm , n ^™ whar9ln „. 

except that R' does not stand for **og«r £nd <*J»£g£^£g^^, m to* m ml 

Z^^^^^^^^^ C ° mP0Und Whe,Sin * ~* 

ThlHh^=rc,m 

pharmaceutically-acceptable diluent or carrier. 

30 Claims for the Contracting State: AT 

1. A process for the manufacture of a homocyclic derivative of the formula:- 



35 




40 



^stands for hydrogen, an alkyl. alkenyl, halogenoalkenyl or alkynyl radical of not more than 6. cwten 
LmsTcyS lollkylmethyl radical in which the cycloalky. radical conte < carbon atoms, or 
a nhenvlalkvl radical in which the alkyl radical contains not more than 6 carbon atoms, 
45 tfSS* Say beSe or different from R\ stands for an alkyl, alkenyl. halogenoalkenyl or alkynyl 

radteal of nofmore than 6 carbon atoms, a cycloalkylmethyl radical in 

not more than 6 carbon atoms, or a furylmethyl radical; or R and R 2 are joined to form, together with the 
ad aSnl ■ nitrogen atom, a nitrogen-containing heterocyclic radical of 5 or 6 ring atoms; 
R3?sTsub2nt at ring position (a) or (b). and it stands for a hydroxy radical, an alkoxy radical or not 
more thar .3 1 carbon atoms, or an alkanoyloxy radical of not more than 6 carbon atoms; 

acid residue or peptide residue of the formula:— 

-NH-A...(B...D...)...C0R 6 Vl 

^Tiininn on fi or more amino acid residues or a-aza-amino-acid residues linked by conventional peptide 
Sta fl r?i^n aiS R° stands for a hydroxy radical, an alkoxy or alkenyloxy radical of not more 
than 6 carbon atoms, or an amino radical (— NH 2 ); 

60 Snd^eX whe°n stands for hydrogen, n stands for 2. R 2 stands for an alkyl, alkenyl ha'ogenoaikenyl 
or aS radical or not more than 4 carbon atoms, or a cyclopropy merthyl, cyclob^lmethyl or 
foVlSyl radSl, R 3 stands for a hydroxy radical substituted on ring position <b), m and R* stands for an 
alkoxy radical of not more than 4 carbon atoms; 

or a oharmaceutically-acceptable salt thereof, which comprises: , , . . 

65 ?a) in the Se wh£e R\ R*. n, R* and n have the meanings stated above except that R does not stand for a 
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furylmethyl radical, reacting a compound of the formula QNH 2 , wherein Q stands for a group of the 
formula:— 

VII 




to with a comoound of the formula R 8 Z. wherein R 6 stands for alkyl, alkenyl, halogenoalkenyl or alkynyl 
radical moreSan 6 carbon atoms, a cycloalkylmethyl radical in which the cycloa kyl radical contains 
n?t mo?e than 6 carbon atoms, or a phenylalkyl radical in which the alkyl radical I contems mot more than 6 
carbon atoms, and Z stands for a halogen atom, in the presence of an acid-binding agent, 
(b) in the case of compounds of the formula:— y 

R 

/ 



15 



Q— N Vl » 

\ 

CH 2 R 9 



20 



25 



anH nharmarPuticallv-acceDtable salts thereof, reacting a compound of the formula QNH a with an aldehyde 
2 li faZS R?Ho1 d?2S an a!^laldehydoalkaTO, in which the alkylene moiety is a dimethylene or 
SmetnSe radical undeT reducing conditions, and wherein Q has the meaning stated above, R stands 
HvSragenofth^ 

or aC 1 o??heny| 9 rad"Sal, or a phenylalkyl radical in which the alkyl radical contains not more than 5 
Carbon mm. or R* and -CH 2 R 8 are joined to form a tetramethylene or pentamethylene radical; 
(c) in the case of compounds of the formula: — 



30 



R 6 

Q— N IX 

\ 

CH 2 R 8 



and pharmaceutically-acceptable salts thereof, reacting a compound of the J 0 ^"^^"*^^ 
35 compound of the formula R 8 Z in the presence of an acid-binding agent so as to produce a compound of the 



formula:— 

R 6 



40 



Q— N x 

\ 

H 



and then reacting the said compound of the formula X with an aldehyde of the formula R CHO under 
reducino conditions, and wherein Q, R 6 and R 8 have the meanings stated above; _ 
4 S dHn the rase of compounds of the formula IX and pharmaceutically-acceptable salts thereof, reacting a 

I 

/ 



produce a compound of the formula: — 

H 



so 
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Q— N Xl 

\ 

CH 2 R 8 



and then reacting the said compound of the formula XI with a compound of the formula R*Z .n the presence 
of an acid-bindina agent, and wherein Q, R 8 , R 8 and Z have the meanings stated above; 
?e)inthe^ 

MtonSKd residue or peptide residue of the formula VI, and ^"^^^ 
salte thereof, which comprises removing at least one peptide protectmg group from a corresponds 
Drotected compound by conventional means; . „ _ , , „u„„„ A 

ff)Tthecase of compounds of the formula V wherein R , R , R and n have the meanings stated above, and 
$ atendsfor an alkoxy. cyanoalkoxy or alkenyloxy radical of not more than 6 carbon atoms, and 
pharmaceutically-acceptable salts thereof, esterifying the corresponding carboxylic acid, 
KTthe case of compounds of the formula V wherein R , R l , R 4 and n have the meanings stated above, 
except ^tna?R"doe?TsS for hydrogen and fi* does not stand for a group of the formula VI wherein R 8 
SsSrhydrZ! and wherein R 3 stands for an alkanoyloxy radical of not more than 6 carbon atoms, and 
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pharmaceutically-acceptable salts thereof, alkanoylating the corresponding compound wherein R 3 stands 

In) inth? cTofcomplnds of the formula V wherein R\ R 2 and n have the meanings stated above, R 3 
^nds fori MroVradical. and R 4 stands for an alkoxy radical of not more than ,6 carbon atoms .and 
5 DharmaSuticaZacbeptable salts thereof, reacting the corresponding compound wherein R 3 stands for an 
alto™ radical I if no5 more than 3 carbon atoms with strong aqueous hydrobrom,c acd at an elevated 

2 6 A process as claimed in claim 1(a), 1(c) or 1(d) in which Z stands for a chlorine or bromine atom, and 
the acid-bindinq aqent is an alkali metal bicarbonate. 
w 3? A process as claimed in claim Kb), 1(c) or 1(d) in which the reducing condifons are prov.ded by a 

b °t A^roc^LTme^ in Cairn 1(b). 1(c) or 1(d) in which the reducing conditions are provided by 
hvdrogen in the presence of a hydrogenation catalyst. mm , . 

5 A process as claimed in claim 1(e) in which the protectmg group or groups .s or are removed by 
is treating the protected compound with hydrogen chloride or trifluoroacetic acid. rnmnnunri of the 

6 A Drocess as claimed in claim 1(f) in which the carboxylic acid is reacted with a compound of the 
formula K whe ein Kands for an alky., cyanoalkyl or aikenyl radical of nol^Mon atoms 
an I Y stands for a chlorine, bromine or iodine atom, in the presence of an acid-binding agent 

7 A process as claimed in claim 1 (g) in which the hydroxy derivative is reacted with an alkanoyl I hal.de 
20 or not moSVhan 6 carbon atoms in the presence of an acid-binding agent, or with a corresponding acd 

a!'/? process as claimed in daim 1(h) in which the aqueous hydrobromic acid has a concentration of 
48% w/w and which is carried out at 100— 130°C. 

25 PatentantsprQche fur die Vertragsstaaten: BE CH DE FR GB TT U LU NL SE 

1. Homocyclisches Derivat der Formel 
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40 



45 



35 R°«r Wasserstoff ein Alkyb Aikenyl-. Halogenoalkenyl- oder AlWnyl-Radikal mit nicht mehr als 6 

SESEm enthalt, ° der ein Furylmethyl-Radikal stent; 

Z^fSffijSl^ verbunden sind ' daS 8ie mlt d ^ H benachbarten Sfckstoffatom em 

Iff J!*^ Alkanoyloxy-Radika. mit nicht mehr als 6 Kohlenstoffatomen 

PS ein Alkoxy-, Cyanoalkoxy- oder Alkenyloxy-Radikal mit nicht mehr als 6 Kohlenstoffatomen oder fOr 
einen Aminosaurerest oder einen Peptidrest der Formel 
50 _NH-A..(B...D...)...COR 5 VI 

«t«ht Her ein oder mehrere Aminosaurereste oder a-Aza-aminosaurereste enthalt die durch ubliche 
?S£S^tSSJS^ verbunden sind. wobei R 5 ^ ZT^^TS^ 
Alkenyloxy-Radikal mit nicht mehr als 6 Kohlenstoffatomen oder em Amino-Radikal NH ) bedeutet. 

und worin 0 JSiPlfr Wasserstoff stent n fur 2, R 2 fur ein Alkyl-, Aikenyl-, Halogenoalkenyl- oder Alkinyl- 
Sadikal mitTcht mehr als 4 Kohlenstoffatomen oder ein Cyclopropylmethyl-, ^^'"^oder 
CySXMkal, R 3 «r ein an der Ringstellung (b) angeordnetes Hydroxy-Rad.kal und R fur e.n 
Alkoxy-Radikal mit nicht mehr als 4 Kohlenstoffatomen steht; 

i oTJ nirht niehr als 4 Kohlenstoffatomen oder ein Cyclopropylmethyl- oder 
cSSJS^^ fhenylalkyl-Radikal, worin das Aikyi-Radika. nicht mehr a.s 3 

65 Kohlenstoffatome enthalt steht 
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3 Verbindung nach Anspruch 1 Oder 2, worin R 2 fur ein Alkyl-, Alkenyl-. Chloroalkenyl- oder Alkinyt- 
Radlkal S nicht iriehr als 4 Kohlenstoffatomen oder ein Cyclopropyl methyl-, Cyclobutylmethyl- oder 2- 

^^M^^^ 1, worin R 1 and R 2 so miteinander verbunden sind d fB sie mit dem 
B benachbarten Stickstoffatom ein gesattigtes, stickstoffhaltiges heterocycl.sches Rad.kal m.t 5 oder 6 

Ri T wSndu^'nach einem der Anspruche 1 bis 4, worin R 4 fur ein Alkoxy-, Cyanoalkoxy- oder 
Alkenylo^Tadikal mit nicht mehr als 4 Kohlenstoffatomen oder einen Aminosjure- oder Pepttdrest der 
£3 VI steht der 1 bis 4 Aminosaurereste oder a-Aza-aminosaurereste enthalt die aus Gly.. Azgly, Phe 
io dX Leu Met D-Met. Ala. D-Ala, Azala, Arg, Pro, D-Pro, D-Ser und Sar ausgewahlt smd. wobe. R d.e in 
Anspruch 1 angegebene Bedeutung besitzt 

6 Verbindung nach einem der AnsprOche 1 bis 5, worm nfur 2 steht 

7 Ve b ndung nach einem der Anspruche 1 bis 6, worin R' furein Alkyl-, Alkenyl- Halogenoalkenyl- 
oder AlSRadSal mit nicht mehr als 6 Kohlenstoffatomem, ein Cycloalkylmethy -Rad.kal, worm das 

15 $SS£l nicht mehr als 6 Kohlenstoffatome enthalt oder ein Pheny 

Alkvl-Radikal nicht mehr als 6 Kohlenstoffatome enthalt, steht oder wonn R und R so miteinander 
Jerbunden , aind, daS sie zusammen mit dem benachbarten Stickstoffatom ein stickstoffhaltiges 
heterocvcliches Radikal mit 5 oder 6 Ringatomen bilden. . » 

8 vSdung nach Anspruch 7, worin R' fur ein Alkyl- oder Alkenyl-Radikal mit n.ch mehr als 4 
20 KohlenstoSmen oder ein Cyclopr°pylmethyl-Radikal ste ht und R fur ein Alkenyl-Rad.kal m,t n.cht mehr 

als 4 Kohlenstoffatomen oder ein 2-Furylmethyl-Radikal steht. 

9 Verbindung nach Anspruch 1, bei welcher es sich urn den recemischen oder den (+ -2-N,N-DiaUy 
amino-^nvdroxv-1 23 4-tetrahydronaphthalin-2-carbonsauremethylester oder den 2-(N-Allyl-N-n propyl)- 
amnoiKS-'SSeSah^ TSff'^ 

iSylm^ oder um ein 

t *F£S£ SSTdS SeT5s 9. welches' ein Saureadditionsaalz. das sich von Sa.z, 
- Phosphor-, Essig-, Zitronen- oder Trifluoroessigsaure ableitet. Oder ein Basenaddrtionssalz, das sich von 
30 Ammoniak,N-Methyl-D-glucosamin oder Argininableitet, 1st 

11. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, bei welchem 
(a) in dem Fall, daB R 1 , R 2 , R 3 , R* und n die in Anspruch 1 angegebenen Bedeutungen besitzen, mit der 
Ausnahme, daB R 2 nicht fur ein Furylmethyl-Radikal steht, eine Verbindung der Formel QNH 2 , wonn Q fur 
eine Gruppe der Formel 
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40 




VII 



steht mit einer Verbindung der Formel R*Z, worin R« fur ein Alkyl-, Alkenyl-, Halogenalkenyl- oder AlWnyl- 
nicht mehrals6Kohlenstoffatome enthalt oder ein Phenylalkyl-Rad.kal, worm dasAlkyl-Rad^ 
aire Kohlenstoffatome enthalt steht und Z fur ein Halogenatom steht in Gegenwart e.nes saure- 



so 



bindenden Mittels umgesetzt wird, 
(b) im Falle von Verbindungen der Formel 



R r 



SB X CH 2 R 8 



und von pharmazeutlsch zulassigen Salzen davon, eine Verbindung der Formel QNH 2 m,t e Aldehyd 
der Formel R 8 CHO oder mit einem cwo-Dialdehydoalkan, wonn der alMenteil ein Dimethyl- oder 

so TmrSen-Radikal ist unter reduzierenden Bedihgungen umgesett wird, wobe. 0 . je oben anpegebene 
Bedeutung besitzt, R 7 fur Wasserstoff oder die Gruppe -CH^ steht wonn R 8 em Alkyl-Radjkal mit n.cht 
mehr Ts 5 Koh enstoffatomen oder ein Furyl- oder Phenyl-Radikal oder ein Phenylalkyl-Rad.kal, worm das 
rkyl-Sarnicht mehr als 5 Kohlenstoffatome enthalt bedeutet, oder R' und -CH 2 R 8 so miteinander 
verbunden sind, daB sie ein Tetramethylen- oder Pentamethylen-Radikal bilden; 

65 (c) im Falle von Verbindungen der Formel 
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IX 



R 6 
/ 
Q— N 

\h 2 r 8 
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15 



Formel 

R 8 

/ 

Q— N 

\ 

H 



umgesetzt wird, so daB eine Verbindung der Formel 

H 

N CH 2 R 8 
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40 



SSSMb^^ von entsprcchond 

5) in. Fall, von "^M.^ S*- oL ZnylW-Boditel mlt nlcht mohr als 6 
JSSSS-S^SSffl*. sJU davon. dl. anUp-oononda 

Bsdauningan bsataan, suBsr daB R n '*^™S s ^„ „^ loxy fladll»l mlt nlcht mehr als 6 
- S£Sll<*Vi Nrt-X^tSHTT? S n°£in Anspruoh 1 .n 9 aB.ban.n 

« »86ri 8 er Bromwassarstoffsaura Del orhohts. T«"|f«<W R1 „, „, „, und 

55 PatentantsprQche fur don Vertragsstaat: AT 

1. Verfahren zur Herstellung eines homocyclischen Derivats der Formel 
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tA/ ac «r«t 0 ff Pin Alkvl- Alkenvl-, Halogenoalkenyl- oder Alkinyl-Radikal mit nicht mehr als 6 

^^^^SS^Ta£S^Z^ i, nich, ™hr .,. 6 HMM- 

?Hr * Alkoxy-. Cyanoalkoxy- Oder Alkenylow-Hadltel mit nicht mehr els 6 Kohlenstoffatomer, oderfOr 
is einen Aminoeeurereetoder einen Peptidreet der Formel 

_NH-JL..(0...D...)...COB» « 

- aS5K£8333Hs33£H? 

Alkoxy-Radikal mit nicht mehr als 4 Kohlenstoffatomen steht, 
30 eine Gruppe der Formel 

""^ ~" "' VII 



35 




40 



steht mit einer Verbindung der Formel R-Z, worin R 6 fur ein AlkyI-, Alkenyl-, Halogenalkeny - Oder AlWnyl- 
3? 8 wSEK^ steht u'nd Z fQr ein Halogenatom steht. in Gegenwart ernes saure- 



bindenden Mittels umgesetzt wird, 
(b).im Falle von Verbindungen der Formel 



45 
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Gr— N' 



r 



R 7 



VIII 



und von oharmazeutisch zulassigen Salzen davon, eine Verbmdung der Formel QNH 2 mit e nem A dehyd 
Ser teSTSSSo Ser mit linem a.o-Dialdehydoalkan, worin der alkylente.1 am Dtmethyl- jsder 
TriLofhvion Radikal 1st unter reduzierenden Bedlngungen umgesetzt wird, wobei Q die oben angegebene 
55 ^^^^^^^^6le Gruppe -CH S R» steht, worin R B ein Alkyl-Radika. mit nicht 
5 £T2s SSS£££oZn oder ein Fury.- oder Phenyl-Radikal Oder ^g^^j^ 
Alkyl-Radikal nicht mehr als 5 Kohlenstoffatome enthalt, bedeutet. oder Rj und -CH a R so mite.nander 
verbunden sind, daB sie ein Tetramethylen- oder Pentamethylen-Radikal bilden; 
(c) im Falle von Verbindungen der Formel 
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CH 2 R 8 
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Formel 

R 6 

/ 

Q— N 

\ 

H 



10 



IS 



umgesetzt wird, so daB eine Verbindung der Formel 



20 



H 

/ XI 

\ 

CH 2 R 8 



(f) im Fall. von Y^»*"|f_*J ' SJ'Sif o*r itanytoy***"! mit nieM mehr als 6 
Bedeutungen besitzen, auBer daB R ^J^nHMoTali Alkanovloxy-Radikal mit nicht mehr als 6 

sl&£^ davon ' d,e entsprechende 

5 Sd^Sn^^ Anspruch , ange gebenen 

Bedeutungen besitzen, R 3 fur em Hydro^-RatHKai sroni "... s |zen davorif die entsprechende 
ESSEX XA^S^J^^^^ stent mit starrer 

^^tSSfM wonn die reduzierenden Bedingungen durch ein 

n^en" 1 » «■* * red d U r nden *"* 

so. Wasserstoff in Gegenwart eines Hyd ri emng^ durch Behandlung 

5. Verfahren nach Anspruch 1(e). wnn *^S^^Ssu« ert^ wird brw. werden. 
der geschutzten Verbindung m.t Ch ''°^sserstofl oder ™^'J JJJ,^ der Forme | R*Y, worin 

6. Verfahren nach Anspruch 1 JJ. wonn *f ^rbons^j em* em ar vwwr ^ ^ und y fQr 

p* fur ein Alkyl, Cvanoalkyl- ^J^^^SSSSl SSSdJS^MI^ umgesetzt wird. 
55 ein Chlor, Brom- oder Jodatom Alkanoy , hal0 genid mit nicht 

Jt£!S!!SSt£S^ 
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iffiKS 1 (hi worin die waBrige Bromwasserstoffsaure eine Konzentration von 48 
Gev£% aVfweist und welches bei 100 bis 130°C ausgefuhrt w.rd. 
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Revendications pour les Etats contractants: BE CH OE FR GB IT LI LU NL SE 

1. Derive homocyclique de formule: 



NR 1 R 2 



10 




atomes de carbone; different, represente un radical alkyter alcenyle, 

,5 ffiSXmm un radical alkoxy, cyanalkoxy ou aicenyloxy n'ayant pas plus de 6 atomes de carbone, ou un 
residu d'aminoacide ou un residu de peptide de formule: 

-NI+-A...(B...D...)...COR 8 Vl 

- ^^^^^^^^^^^-^ 

EySxy n'ayant pas plus de 6 atomes de carbone, ou un rad.cal ammo <-NH 2 ), 
n a la valeur 1. 2 ou 3; 

atomes de carbone; 

p5 a i a definition indiquSe dans la revendication 1. i „ i« w«i*,.r o 

^TcoCo^nt la revendication 7, dans leoue. R' repute ™g*^™^22£ 
pas pluVde 4 atomes de carbone ou un radical repr&ente ^ 
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55 



50 



55 
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^hydronaphta.^rboxy.ate ou la forme ***** * U^X^^S^ 
1,2.3,4-tetrahydronaphtaler.e-2-carboxylate de methyle, le 2{N 2 ^fury.metny. *1 {N ^ ¥ . N . 

sasss^^ de - thy,e ' ou un sel 

pharmaceutiquement acceptable de ce com P 0 *J , d . addition d ' acide derive de 

reprGsente un groupe de formule: 




is L, >< vii 



20 



x Aa fc,™,,!. B 6 2 Hans laauelle R 6 represents un radical alkyle, alcenyle halogenalcenyle 
avec un compose de formule R Z, dans laqueiie n repro cvcloalkvlmethyle dont le radical 



2« d'acide, 

(b) dans le cas de composes de formule: 



30 



• R 7 

O-f/ VIII 

\ 

CH 2 R 8 



B . ""^S *«S pNwWW. *ol le radical aftyte r» 
Sam paf SS*i U ^ 88 ia SlL™.™ bta «' at -CW a'assodan, pour forme, ur, rod,ca, 
40 t&ram&hylene ou pentam6thyl≠ 
(c) dans le cas de composes de formule: 



46 



R 6 

Q— N 

\ 

CH a R B 
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formule: 

R 6 

/ 

Q—N 

\ 

H 



puis a faire reagir .edit compose de formule X avec un aldehyde de formule R'CHO dans des conditions 
mani&re £ produire un compost de formule: 



65 
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H 



/ 

I 

\ 



Q— N Xl 



CH 2 R 



puis a faire reagir .edit compose de formula X. avec un compose de formule R 6 Z en presence dun 
S^eS d'add! Q. R«, * et Z ayant ta. ' ^^j^tf^ las definitions donnees dans .a 
(e) dans le cas de composes de fom.de V dm^quJUt R. R de formule Vl , et de leurs 

" SSSZffi « de protect,on peptidique d ' un 

indication 1. sauf que , R ne ™P^e pasT hyd gftj*"? ZSSZS* JLAm, 

compose correspondent dans Iequel R' ryrfjen cm un j^*^^^ in di q uees dans la 
M dans le cas de^ compos^ *. brmute ^HftJ&J ^raS a.koxy n'ayant pas plus de 6 

^?S£li au support acceptable du point de vue pharmaceuuque. 
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Revendications pour 1'Etat contractant: AT 

1. Proc6d6 de production d'un deriv6 homocyclique de formule: 
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S? n roSpntt I'hvdroafcne un radical alkyle, alcSnyle, halog§nalcenyle ou alcynyle n'ayant pas plus de 6 
ISEK^ %"Xtom\e, dans Iequel le radical cycloalkyle ne cont ent pas plus de 

fatTmes SmSHSZ un radical ph^nylalkyle dans Iequel le radical alkyle ne content pas plus de 6 

p 2 0m8 ,f ^?t a Sr e n !dentiaue * R 1 ou qui peut en etre different, represente un radical alkyle, alcfinyle, 

K £ Lbstituln^position (a) ou (b) du noyau et represente un radical hydroxy, un radical alkoxy 
^^T^T^6bL^ ou unradical alcanoyloxy n'ayent pas plus de 6 atomes de 

RWsente un radical alkoxy, cyanalkoxy ou alcenyloxy n'ayant pas plus de 6 atomes de carbone, ou un 
r6sidu d'aminoacide ou un residu de peptide de formule: 

— NH— A. . . (B. . . D. . . ). . . COR s VI 

contenant un ou plusieurs residus d'aminoacides ou residus d'a-azaminoacides attachfe pai >dM Jiasions 
pepSque s nO-NH-) classiques. et R' represente un radical hydroxy, un radical a.koxy ou un rad.cal 
alcenyloxy n'ayant pas plus de 6 atomes de carbone. ou un radical amino ( NH 2 ), 
n a la valeur 1, 2 ou 3; 

&^ttX3££ ESSL*. °» ^ pas *. « . «. * 

26 
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radMfijr^m«hvM «. * fomiuleQNHj, dans Iq* Q r.p*»n.e un group. d e 

formule: 



w [ iT ^s/^ vii 



20 




a ho f„rmni« R«Z dans laquelle R 6 represente un radical alkyle, a-cenyle halogenalcenyle 



d'acide, , 
(b) dans le cas de composes de formule 



R 7 

\ 



CH 2 R 8 



R represente I'hydrogene ou le WjJJ^^iy phenylalkyle dont le radical alkyle ne 



UJIIUOiu |;a« — — — 

tetramethyl&ne ou pentamethyl≠ 
(c) dans le cas de composes de formule: 



40 



R 6 

/ IX 



Q— N 

\ 



CH 2 R 8 



formule: 

R 9 

7 X 
Q — N * 

\ 

H 

puis a faire reagir .edit compose de formule X avec un aldehyde de formule R'CHO dans des conditions 
reductnces. 0. * at R> ^""^Jff* s'efs Trmaceutiquement acceptables, a faire reagir 

s rp'oTde^rr^ «** d 6S «*« de 

maniere a produire un compose de formule: 

H 

O-N Xl 

\ 

CH 2 R 8 
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puis * faire reagir ledit compose de formule XI avec un compose de formule R«Z en presence d'un 

H'acide Q R 6 R 8 et Z avant les definitions donnees ci-dessus; 
5B Te ca t££r»v£JielZule V dans laquelle R\ R*, R 3 et ^^^TZ^T^Zl 
2 R* iorSente un residu d'aminoacide ou un residu de peptide de formule VI, et de leurs sels 
s pLrmaSquement acSaS.es a eliminer au moins un groupe de protection pepfd.que d'un compose 

et r?repXsente un radical alkoxy, cyanalkoxy ou alcenyloxy n'ayant pas p us de 6 atomes de carbone. et de 
10 SlTsLTcue VZe^ ne represente pas un groupe de formuie V. 

JS£L pnUiiquemSnt acceptable i fair, rtaglr la compose corresponda,,, dans 

leauel R' reprtsente un radical alkoxy n'ayant pas plea da 3 atomes de carbone. avec de I ac.de 

^^^sssa^WwS ■ <* — <*- * «—*-*— — 

25 cr*lees Dar I'hvdrogene en presence d'un catalyseur d*hydrog6nation. „.,„,. 
crtees pari nyarog p endication , (e)/ dans lequel le ou les groupes protecteure est ou sont el.m.nes 
oar fraiteiSn? d" impose protege avec du chlonire d'hydrogene ou de I'acide trifluo.ac6t.que. 

?p£Sde suSa%iendication 1 <f), dans lequel I'acide carboxylique est amen6 a reag.r avec un 
JR»Y dans leouel R 9 represente un radical alkyle, cyanalkyle ou alcenyle n'ayant pas 

so ydelafo^ * * bro ™ ou d ' iod *' e " pr6senCS d ' U " 

aro T?roc6desuivant la revendication 1 <g>, dans lequel le derive hydroxylique est amend a reagir avec un 
halogStfaKXS Pas plus de 6 atomes de carbone en presence d'un accepteur d'acde, ou 

de 48% en poids/poids et qui est mis en oeuvre d une temperature de 100-130 c. 
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